Aims: To evaluate a three-year community intervention program by measuring changes in drinking patterns in a 15 to 16-year-old population. Step-wise logistic regression analyses were used to determine the relationship between different risk factors and excessive drinking, heavy episodic drinking, purchaser of alcohol, and alcohol provided by parents. The results from the intervention community were also compared with similar Swedish cross-sectional datasets.
INTRODUCTION
In the late 1990s alcohol consumption dramatically increased in Sweden (Leifman, 2000) , a change noticeable among teenagers as well (Hvitfeldt et al., 2004) . This was largely the result of an erosion in Swedish policy regarding alcohol, attributed to European integration , Sulkunen et al., 2000 , Room et al., 2005 . In this period, importation quotas on alcohol for private consumption brought in from other European Union countries were raised and the price of alcohol in Sweden dropped. Traditionally, the Swedish government would counter an increase in alcohol consumption by reducing the availability (i.e., by controlling prices, retail locations, and hours of operations). In this new era, however, supply reduction strategies were obsolete, and the government had to rely on demand reduction if it were to turn the trend.
A decade earlier, researchers had become interested in community-based interventions to reduce harmful drinking behaviours and their consequences. Much of the research at the time had specific aims: the reduction of availability (Reynolds et al., 1997) , responsible beverage service (Stockwell et al., 1993 , Saltz & Stanghetta, 1997 , Wallin, 2004 , and the development of law enforcement strategies regarding alcohol-related problems (Hingson et al., 1996 , Wagenaar et al., 2000a . Other studies focused on an entire community or a larger segment of the population (Larsson & Hanson, 1990 , Giesbrecht & Ferris, 1993 , Stout, 1994 , Holmila, 1997 , Wagenaar et al., 2000b , Perry et al., 2002 .
In 1998, the Swedish Institute of Public Health (SIPH) launched a project to determine the potential of these interventions in Sweden. This initiative was based on the community systems approach stated by Harold Holder (1998) , defined as (1) addressing a wide range of problem behaviours, (2) surveying the entire population, and (3) suggesting interventions that would affect the behavioural environment and promote the decision-making process. A vital part of the approach was to expect the community, rather than the researchers linked to the project, to assume the primary responsibility for its implementation. Prior international community interventions targeting alcohol consumption had shown to be effective, but they had been carried out in affiliation with a research department possessing large resources (Holder, 2002) .
Trelleborg was selected because it is a border town with heavy ferry traffic to and from Germany. At the time when the intervention started, alcohol beverage prices were 75% lower there than in Sweden. This resulted in a large-scale importation of alcoholic beverages by ferry travellers to Trelleborg, making alcohol more widely available there than in most other Swedish cities. In addition, it was reasonable to assume that the already relaxed Swedish policy on alcohol had an even looser grip on the people of Trelleborg than in other places further from the border. Easy access to alcohol would theoretically result in a higher prevalence of hazardous drinking (Giesbrecht & Conroy, 1987) , particularly among adolescents, for whom availability was facilitated by illegal distribution channels.
We responded by designing a community systems approach-based intervention called the Trelleborg project. It was equally founded on the integrated theory of drinking behaviour presented by Wagenaar & Perry (1994) , which integrates several theories to describe the rationale behind alcohol consumption, i.e., social structures, social interaction, social environment, economics, the role of public policy, and risk and protective factors. The core of this theory is that a versatile approach is needed to influence drinking habits, both in terms of supply and demand reduction, and structural versus individual approaches. This integrated theory was used in modelling the Communities Mobilizing for Change on Alcohol (CMCA) program , which inspired the modelling of the Trelleborg project (see figure 1 ).
The aim of this paper is to analyze the results of the Trelleborg intervention and determine its effectiveness-particularly with regard to adolescents.
MATERIALS AND METHODS

The Trelleborg Project
Trelleborg (pop. 39,000), Sweden's southernmost municipality, lies in close proximity to the country's third largest city, Malmö (pop. 260,000). It forms part of the Öresund region, which includes the Danish capital along with the greater Copenhagen metropolitan area (pop. 3,500,000), as illustrated in Figure 2 .
The intervention strategy consisted in the design and implementation of a sustainable policy and program of action that targeted alcohol and illicit drugs in the municipality of Trelleborg.
The project began in the spring of 1999 and ran for 36 months. The local community was responsible for formulating and putting interventions into action in accordance with the program.
The main objectives were: (1) focusing the alcohol and drug preventive strategies on children and adolescents, (2) decreasing heavy episodic drinking in Trelleborg, (3) delaying the onset age of alcohol consumption, and (4) achieving changes in attitude toward alcohol and drinking behaviour in the adult population.
University staff was responsible for the evaluation of the project. The expected result, before the baseline measurement had been done, was that the intervention would lead to less availability of alcohol among Trelleborg adolescents, and that this would eventually lead to a reduction in consumption. Parents and vendors of medium strength beer were seen as the primary target group to achieve this change. Anticipated side-effects were a greater general awareness of the problems associated with excessive alcohol consumption. The programme was organized by a steering committee; a project coordinator hired by the municipality managed and coordinated the actual interventions; and five action groups (comprising 28 individuals) designed and planned the intervention components. The action group members consisted of key members in the community, e.g. city employees working with adolescents, youth club employees, police, church staff, and sports club representatives.
The project resulted in the implementation of seven intervention components: (1) the city council adopted a community policy and action plan on alcohol and drug management, (2) they also approved a school policy and action plan with the same goal, (3) the police and the city administration developed a cross-sectoral approach to inspecting grocery and convenience stores where black market alcohol could potentially be sold-leading to seven inspections, ten police reports, and one conviction during the intervention, (4) a comprehensive, evidence-based curriculum on alcohol and drugs was introduced in all primary and secondary schools, including a textbook that supported problem solving and value-oriented group discussions (5) a curriculum for the parents of 7 th through 9 th graders was designed, although only a pilot group completed it before the end of the intervention, (6) all parents of 7 th graders were mailed a leaflet containing basic information on what they could do to promote an alcohol and drug free adolescence for their children, and (7) a survey of adolescent alcohol and drug use in the community was publicized in the local mass media.
Study design of the project evaluation
Initially, the intended study design was to survey a cohort, consisting of 6 th and 9 th grade students, during and after the intervention. However, the ethical committee revising the suggested design decided that we needed informed and written consent from students as well as parents, which proved to be an impossible task. In the end, more than half of the parents did not reply at all, and less than 40% of the parents gave their written consent to let their children participate in the cohort. We then decided to evaluate the project using cross-sectional data only, but to do this in three phases. First, we made four cross-sectional data collections: one at baseline, two during the project, and one after the intervention was completed. Second, we analyzed the effect of socioeconomic factors, daily habits, and school-related elements, targeting those likely to reduce harmful drinking behaviour.
Finally, we compared the trends of our outcome variables with corresponding data at the national and regional level. and 2003. In the data material used for the analyses in this paper, we have only used 9 th grade students, since they participated in all four data collections.
All students who were present on the day of the study were asked to complete the questionnaire. The overall response rate was 92.3% (see Table 1 ). The bulk of the non-responders consisted of those who were absent for such reasons as illness, truancy, or job training. Some questionnaires contained inconsistent information. These were deleted from the data, resulting in internal non-response. In total 1376, questionnaires were collected. For each of the statistical analyses, the rate of missing cases varied from 10.3% to 10.8%.
The questionnaires were completed anonymously. All items were based on a national
Swedish school survey on tobacco, alcohol, and drug use among 9 th graders. The questionnaire contained 116 items and included space for comments.
Indicators for project objectives
Consumers of alcohol: Respondents were asked whether they drank any alcohol during the previous 12 months. Those answering that they had were considered to be consumers of alcohol.
Excessive drinking: This item was based on the following question: How often do you get drunk when you drink alcohol? The alternatives were: (1) don't drink, (2) never get drunk, (3) seldom, (4) sometimes, (5) almost every time, and (6) always. Alternatives (5) and (6) were added together to define the excessive drinking category.
Heavy episodic drinking the previous month:
The variable for frequent high alcohol consumption was based on four open-ended questions asked of students who had consumed alcohol in the last 12 months (87.2%). These were: "How many times in the last 30 days have you had six cans of low strength beer (3.5 vol. %) on one occasion?", "Six bottles (or four cans) of normal beer (more than 3.5 vol. %)?", "One bottle of wine?" and finally, "Half a bottle (0.35 litres) of hard liquor?" The value of each of the four answers ranged from 0 to 30 (each occasion n = 1 point) and were totalled.
Individuals scoring 1 or more were coded as having experienced heavy episodic drinking during the previous month. The non-response rate was 6.5%. In the 2003 questionnaire, the four questions were combined into one: "How many times during the last 30 days did you happen to drink 6 cans of medium strength beer, or 6 either bottles or 4 cans of normal strength beer, or 1 bottle of wine, or half a bottle of hard liquor, or the equivalent, on one occasion?".
Purchaser of alcohol:
For each type of alcoholic beverage-low strength beer or cider, normal strength beer or cider, alco-pops, wine, and hard liquor-the respondents were asked how they obtained it. There were two alternatives: "Purchased from an adult" and "Gave money to an adult to buy it for me". Responses were totalled and coded as purchasers of alcohol.
Alcohol provided by parents: Among the beverage source questions (see "Purchaser of alcohol") was an alternative indicating "parents consented to provide alcohol".
Independent variables
The independent variables included in the analyses were categorized into three different groups:
socioeconomic status, lifestyle indicators, and school-related factors.
The socioeconomic variables were: gender, not living with both parents, and high purchasing power. Regarding the last indicator, students were asked, "How much spending money do you have every month?" In order to adjust for inflation, the open-ended answers were recalculated by means of the Consumer Price Index, using the year 2003 as a reference (Statistics Sweden, 2004 ). The revised values were then divided into less than 800 SEK, or 800 SEK or more (100 SEK ≈ 11 € or 16 US$). The cut-off was based on the median value of this item (800 SEK).
Students in the upper category were coded as having high purchasing power. Another socioeconomic variable in the analysis was not born in Sweden. The final indicator in this category was living in a single family house.
The lifestyle indicators consisted of two variables: not engaged in weekly sports and daily tobacco use. Students were asked whether they were engaged in sports and the frequency of their participation. Those who did not engage in any sport at least once a week were defined by this category. Organized sports are not a protective factor to harmful alcohol use, but rather the opposite (Holman et al., 1997 and Moore & Werch, 2005) .With regard to tobacco products, two types are commonly sold in Sweden: cigarettes and moist snuff. The latter is predominantly a male form of nicotine intake. Studies show that both impact the use of other drugs (including alcohol) in a similar way (Kelley et al., 1999) , and tobacco use is a well-know risk factor for harmful alcohol consumption (Grant, 1998 and Jensen et al., 1998) . An individual who reported daily use of either product was categorized as a daily tobacco user.
There were also two school-related variables: dislikes school and monthly truancy.
Students were asked to what degree they liked school. Among the five alternatives were "not very much", "not at all", and "dislike it intensely". Those who responded with these were defined as disliking school. Ninth graders were also asked how often they were truant. Students who described themselves as being truant once a month or more were categorized by monthly truancy.
Statistical methods
The Kendall's tau-c test was used to determine whether the estimated prevalence of the indicators between surveys was different. This test provides a nonparametric measure of the agreement between two rankings, by calculating the number of concordant and discordant pairs of observations, while it controls for tied ranks and number of rows. Kendall's tau-b assumes that the table is symmetric, while the Kendall's tau-a, in addition, does not control for tied ranks (SPSS, 1999) . The Kendall's tau-c value ranges from -1 to 1, where 1 is perfect association. Null association is defined in terms of statistical independence (Kendall, 1970) .
In the internal analyses, we used logistic regression. The multivariable binary logistic regression analysis was performed to evaluate whether it was the project or indicators outside the scope of the intervention that had led to the observed changes in outcome measurements over the four survey years. We wished to establish the degree to which differences in prevalence observed were the result of changing socio-economical conditions, lifestyles, or school-related behaviour. In order to determine this, we categorized the survey year variable for each survey. This allowed us to study the influence of the independent variables on the pre-and post-survey, and follow the changes throughout the intervention period.
The results of our analysis in Trelleborg have been compared with the only other geographical areas in Sweden having relatively similar survey data going back to the late 1990s (see 
RESULTS
Cross-sectional Trelleborg data
Three of the dependent variables had significantly different outcomes from 1999 to 2003 (Table 2 ).
The two other variables that appeared stable over the entire four-year period, purchaser of alcohol Among the independent variables, there were three noticeable trends: (1) a significant decrease in living in a single family house, monthly truancy, and not engaged in weekly sports; (2) insignificant changes in gender distribution, purchasing power, proportion of students born in Sweden, and daily tobacco use; and (3) a significant increase in those not living with both parents and students disliking school.
Changes as a result of the intervention
The bivariate binary logistic regression analysis (Table 3) showed that there were significant differences between survey years in relation to outcome measurements. The majority of the independent variables were also significant risk factors for the dependent variables. In the multivariable analysis, the same trends remained manifest over time. When independent variables were incorporated into the analytical model (Table 4) , almost no changes resulted in the odds ratios over the course of the survey.
Geographical comparison of cross-sectional data
In Table 5 , important demographic characteristics are presented for Sweden, Trelleborg, Lund, and Gävleborg, these figures represents the percentage of the total population in each geographical area, and they are based on national registry data. The demographics of Sweden are quite typical of a European welfare state. Trelleborg has a tradition of being a blue collar town. Today there are two large factories: a rubber mill and a floor manufacturer. In addition, its commercial harbour has always played an important part of the city. By Swedish standards, however, Trelleborg's population lags behind in the rate of higher education. This is given as the main explanation for the city's relatively low income. Lund's demographics are greatly dependent on it hosting the university that bears its name, with more than 40,000 students and 6000 employees. Gävleborg is in one of Sweden's traditional industrial areas and includes saw mills, steel, and paper manufacturing.
In order to validate the findings in Trelleborg, we compared our results with data generated elsewhere (Table 6 ). In Trelleborg, the decrease in the proportion of alcohol consumers was close to 20%; Lund had an increase of approximately 5%; Gävleborg showed an increase of barely 1%; and in Sweden as a whole there was a decrease of 5%. The data showed similar trends for excessive drinking and heavy episodic drinking during the prior month. Alcohol provided by parents, however, decreased slightly both in Lund and in Sweden overall, but remained relatively unchanged in Trelleborg and Gävleborg. increased its consumption by 15% during the same period (SoRAD, 2004) . This increase has mainly been attributed to a relaxation of the Swedish policy toward alcohol (Leifman & Gustafsson, 2003 and Room et al., 2005) .
DISCUSSION
Remarkably, none of the three sets of independent variables (socioeconomic, daily habits, or school-related indicators) changed the crude odds ratios (OR) of the survey year variables.
Furthermore, our findings indicated that a significant reduction in harmful drinking had occurred, even though independent variables that theoretically would promote harmful drinking remained at about their former levels (daily tobacco use, purchasing power, percentage of students born in Sweden, number of those not living with both parents, and those not living in single family housing). These results have led us to conclude that the change in alcohol consumption indicators
were not primarily a consequence of changes in the macro-environment.
Even though the outcome of this study indicates that the Trelleborg project had a positive impact on hazardous drinking, it is not clear that these changes can be solely attributed to our intervention: the general social and economic development of a community, and the geographical and financial factors pertaining to the availability of alcohol, must also be considered.
The general indicators of development in Trelleborg, i.e., its employment and unemployment rates, improved slightly between 1999 and 2003. However, the availability of alcohol changed dramatically during the same period. In 1999, the amount of 100% alcohol that could be privately imported from another EU country was 1.75 litres per trip. By 2004, the same figure was 12.5 litres.
In 2001 state-owned liquor stores in Sweden began opening on Saturdays, which had not been the case since 1980. Further, the price of wine and spirits (adjusted for inflation) actually decreased, while beer prices increased marginally. It seems reasonable to conclude, therefore, that changes in the macro-environment actually promoted more drinking, rather than the opposite.
In the case of the two outcome variables purchaser of alcohol and alcohol provided by parents, both of them indicators of the availability of alcohol, the results were somewhat ambiguous.
The decreases observed during the intervention, in combination with the regression to the baseline value in the post-intervention measurement, suggest two things. First, these indicators may be measuring the outcome of changes beyond the reach of the intervention, e.g., the introduction of new laws pertaining to alcohol or an increase in globalization, both of which may have altered attitudes and values. Second, certain changes may well be attributed to the intervention, since some behaviours regressed when the intervention halted, while the general attitude of the teenaged population remained unchanged. When comparing the findings with Trelleborg with other Swedish data sources, we find that the prevalence of alcohol provided by parents was much lower at baseline in Trelleborg than elsewhere. The fact that this variable dropped with 50% between 2000 and 2001 is quite remarkable, especially if one takes the already relatively low prevalence into account. We suggest that this change has to be, at least partly, a result of external influence. One such influential factor could be that parents became a target in the intervention, receiving information on their role in moderating teenage drinking. Another factor, however, could be that the private import of alcohol from Germany made alcohol more widely available. The latter is, however, somewhat contradicted by the fact that the figure regressed to the baseline value in the post intervention measurement.
Methodological considerations
The The methodology of collecting cross-sectional data regarding alcohol and drug consumption behaviour and the validity of this methodology has been discussed in several studies.
The results have consistently shown school surveys on alcohol and drug use to be valid (Brener et al., 1995 and Solbergsdottir et al., 2004) . Admittedly, the use of unlinked self-report data is not a perfect way to measure the effectiveness of an intervention. However, the coherence in the results,
showing a clear trend of reduction in the drinking behaviour variables, indicates that a cohort design would not reach a different conclusion.
One problematic item in the questionnaire was the variable high episodic drinking, which was somewhat altered in the 2003 version. The new wording was to facilitate the understanding of a question considered muddled prior to the change. Something that also can have had an impact on the result of this variable, more than the others, is the time change of the last survey. We cannot exclude the possibility that the new format and the time change affected the answers. On the other hand, the outcomes for the variable excessive drinking suggest that the results are valid.
When using binary data, one might loose sensitivity in the analysis. E.g. the proportion of students that have had experience of heavy episodic drinking in the previous month could decrease, while the total number of such episodes becomes higher, due to individuals increasing the number of such drinking occasions. We conducted a sensitivity analysis of our continuous data, and concluded that this was not the case.
There is also a risk of dependent misclassification. For example, there may be students whose parents disapprove of them drinking. As a result, these students may be reluctant to report the fact that they consume large quantities of alcohol. However, since the survey was conducted anonymously, the risk of this kind of misclassification would be reduced. We have found no evidence of confounding in the main exposure variables. In the multivariable analysis, the odds ratios decreased rather insignificantly in the step-wise regression model.
CONCLUSIONS
According to the indicators used, the prevalence of hazardous drinking decreased during the three years of the community intervention. The reduction did not appear to be a result of environmental factors outside the scope of the intervention. The congruent development of behaviours that the intervention targeted also supports our conclusion that it was effective in bringing about the project's objectives. Not living with both parents 1.3 0.9-1.9 1.4 1.0-1.9 0.9 0.7-1.2 1.1 0.7-1.6 1.1 0.7-1.7
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